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510                 ORGANIC   CHEMISTRY
MANUFACTURE  OF CANDLES.1
The prime materials for the manufacture of candles are the combustible fatty matter
and the wick.
A good candle should give a white light, should burn slowly, should not " gutter "
or diffuse an unpleasant smell, should not be greasy to the touch, should be white and
give a smokeless flame, and should not splutter, while the relation between the size of the
wick and that of the candle must be properly chosen.
The object of the wick is to feed the flame regularly with the melted material. It is
usually made of filaments (15 to 20) of pure cotton or linen without knots. Animal fibres
should be rejected, as they give an unpleasant smell and a fused carbonaceous mass which
diminishes the luminosity. Wicks formed of filaments which are only twisted require
frequent snuffing, since they do not bend on themselves and do not burn completely,
whilst, if they are plaited or woven and twisted, as Cambaceres proposed, this inconvenience
is overcome. For stearine candles obtained by fusion, the wick is of twisted cotton braid,
while for more readily fusible materials (wax, tallow, etc.), more or less twisted wicks are
used according as the candles are made by fusion or by compression. Nowadays wicks are
made with suitable machines like those used for knitting, these effecting also the twisting
of the filaments.
Wicks which have not been pickled do not act well for candles, as they leave a carbon-
aceous residue which diminishes their capillary property. In 1830, Milly found that the
combustion of the wick is facilitated by steeping it in a solution of boric or phosphoric acid,
such treatment being, however, only of advantage with braided wicks. Many other
substances have since been proposed for this purpose. Thus, in France the wicks are im-
mersed for three hours in a solution of 1 kilo of boric acid in 50 litres of water, and are then
pressed, centrifuged, and dried ; in some cases a trace of sulphuric aeid is added to the bath.
In Bussia the wick is left for 24 hours in a solution of sulphuric acid (50 grins, per litre),
squeezed, dried in hot air, steeped in a bath containing 4-5 grms. of boric acid and 18 grins,
of ammonium sulphate per litre of water, and then dried. Another solution giving good
results is composed of 60 grms. of borax, 30 grms. KC1, 30 grms. KN03, 30 grms. NHn and
3-5 litres of water. The borax renders the flame white.
In general these products either induce a more ready oxidation (chlorates, nitrates)
or melt the ash of the wick, which thus gradually falls by its own weight. In so mo cases
the penetration of the solution into the wick is hastened by the addition of a little alcohol.
If the candle is too large in comparison with the wick, the excess of stearine. melts and
forms a kind of cup with raised edges full of the fused stearine, which cannot be completely
absorbed by the wick and so makes the flame smaller; then, when the edges fall, the
stearine overflows and produces guttering. If, on the other hand, the wick is too large,
1 The ancient Romans used for illuminating purposes a kind of tore}), stooped in wax or
bitumen. Only after the second century of the Christian era was a distinction drawn between
wax candles and those of tallow; the use of the latter was regarded as a luxury, while wax
candles were employed in churches. The Catholic religion used them exclusively for religious
functions, and thus caused a great increase in the consumption, which diminished only after
the spread of the Reformation. Very soon, however, the consumption of wax candles again
increased very considerably owing to their extended use at the courts of kings and princes.
Meanwhile the employment of tallow candles for domestic purposes was continually spreading,
and in the eighteenth century several important factories were working in England, but the
candles produced were high in price and burned very 'quickly. Only after Chovreul's work on
the nature of fats in the early part of last century (after 1815) led to improvements in the
saponification and to the preparation of solid fatty acids was the rational manufacture of candles
initiated. Chevreul himself, together with Gay-Lussac, patented in 1825 a process for preparing
candles from stearic acid, but the resulting industrial undertakings were soon abandoned, owing
to the difficulties encountered in the saponification and in the preparation of the wick. It was
only when Cambaceres, in 1830, devised plaited and twisted wicks, and when Milly, in 1.834,
introduced saponification with lime and the subsequent decomposition of the calcium soap with
sulphuric acid, that the manufacture was placed on a stable and remunerative basis. Milly's
first factory for stearine candles was erected in Austria in 1837, and in 1840 one wan started
in Berlin and another in Paris. Important improvements were made in 1842 by saponifying
the fats with sulphuric acid, and in 1854 by saponifying the fats and distilling the fatty acids
with superheated water or steam (processes of Tilghmann, Berthelot, and Melsen). Almost
immediately after this, however, the manufacture of paraffin candles was started, paraffin wax
having been obtained in large quantities by Young (1850) by the dry distillation of bituminous
coal (boghead, etc.), peat, shale, lignite, etc.; this industry underwent further extension after
paraffin had been extracted from petroleum and ozokerite (see pp. 94-104),